Induction of apoptosis of integrin-expressing human prostate cancer cells by cyclic Arg-Gly-Asp peptides.
Prostate cancer is the second most common cause of cancer deaths among men in the United States. We have investigated the effect of cyclo-(Arg-Gly-Asp-D-Phe-Val; cRGDfV), Arg-Gly-Asp, or Arg-Gly-Asp-Ser, on survival of human prostate cancer (LNCaP and PC-3) and normal (HEL) cells in vitro. Addition of cRGDfV (20 microg/ml) but not the linear Arg-Gly-Asp or Arg-Gly-Asp-Ser peptide induced significant (approximately 84%) killing of LNCaP cells expressing alphavbeta3 integrins on their surfaces. In contrast, none of these peptides had any major effect on the growth of PC-3 or HEL cells, which express little alphavbeta3 integrin on their surfaces. Treatment of LNCaP but not of PC-3 or HEL cells with cRGDfV resulted in cleavage of focal adhesion kinase, a key player in integrin-mediated signal transduction pathway. The evidence we present here suggests that the killing of LNCaP cells after cRGDfV treatment was attributable to apoptosis or programmed cell death. This is evidenced by activation of at least two caspases (caspase-3 and caspase-9) as detected by cleavage of poly(ADP-ribose) polymerase and partial blocking of apoptosis by a selective inhibitor of caspase-9. Our results suggest that cRGDfV may be an effective treatment for some human prostate cancers by inducing apoptosis through interference with the regulation of integrin/focal adhesion kinase-mediated signal transduction pathway necessary for cell survival.